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© 2-Anilino-1,6-dihydro-6-oxo-5-pyrimidinecarboxylic aped derivatives, processes for the preparation thereof, and 

antiallergic agent containing the same. 
© 2-Anilino-l,6-dihydro-6-oxo-5-pyrlmidinecarboxyrrc acid ^ , - - * ... *" 

derivatives of the -formula: . - _ . * L'V.'- 7 **! 
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wherein R 1 asd R 3 are the same or different and- a re each 
hydrogen, an atkoxy, a tetrahydrofurylalkoxy, an elkyl, an 
aHcoxycarfcoztyl, a halogen, a dialkylamino, hydroxy, tri- 
fluoromettFyt, or nitro, end R 3 is hydrogen or an alkyl, or a 
pharmaceutically acceptable salt thereof, which have excel* 
lent anti-allergic activities and are useful, particularly for the 
prophylaxis and treatment of allergic asthma, and processes 
for the preparation thereof, and anti-allergic agent contain- 
ing said compounds as an active ingredient. 
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Our RefWT 422 EP 
Case: 608351 NovczKaf ^ y!£&4 

Morishita Pharmaceutical Co., Ltd. 
Osaka, Japan 

2-ANILINO-l , 6-DIHYDRO-6-OXO-5-PYRIMIDINE- 

CARBOXYLIC ACID DERIVATIVES, PROCESSES FOR 

THE PREPARATION THEREOF , AND ANTIALLERGIC 

AGENT CONTAINING THE SAME 

The present invention relates to -novel 2-anilino- 
1, 6-dihydro-6-oxo-5-pyrimidinecarboxylid "acid derivatives, 
processes for the preparation thereof., .and*; an .antiallergic 
agent containing the same. Wore particularly > it relates to 
novel pyrimidinecarboxylic acid derivatives of the formula: 



(I) 



wherein R~ and R are the saiae or : different and are each 
hydrogen, an alkoxy," a tetrahydrof ufyi^ an 
alkqxycarbonyl, a halogen, a dialky l^ii^p.,.;?. hydroxy , tri- 
f luoromethyl, or* nitro, and R 3 is hydrbgen or an alkyl . The 
present invention includes also any possible tautomers of 
the above compounds (I). * v 

In the present specification, the term "alkoxy" 
denotes a straight or branched chain alkoxy having 1 to 7 
carbon atoms, such as methoxy, ethoxy, propoxy, 1-methyl- 
ethoxy, butoxy, 2-methylpropoxy , pentyloxy , hexyloxy, and 
heptyloxy. The " tetrahydrof urylalkoxy" denotes a (2,3,4,5- 
tetrahydrofuran-2-yl) alkoxy having 1 to 4 carbon atoms in 
the alkoxy moiety, such as (2, 3,4, 5- tetrahydrof uran-2-yl) - 
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methoxy. The "alkyl" denotes a straight or branched chain 
alkyl having 1 to 4 carbon atoms, such as methyl, ethyl, 
propyl, n-butyl, sec. -butyl, or tert. -butyl. The 
"alkoxycarbonyl" denotes an alkoxycarbonyl having 2 to 5 
carbon atoms, such as methoxy carbonyl, ethoxycarbonyl, or 
butoxycarbonyl . The "halogen" denotes fluorine, chlorine, 
bromine, or iodine. The "dialkylamino" denotes a . 
dialkylamino having 1 to 4 carbon atoms in each alkyl 
moiety, such as dimethylamino, or diethylamino. 

The compounds of the present invention are novel 
and have excellent antiallergic activities, and are useful 
as an antiallergic agent. Particularly, the present 
compounds show sustained antiallergic' activities for a long 
period of time, and hence, are useful for prophylaxis and 
treatment of allergic asthma. 

Barth in U.S. Patent Nos. 3,883,653, 3,917,835, 
3,957,784, and 3,968,213 discloses various 5-carboxy- 
pyrimidine "derivatives of the- formula: - — - -- - 

0 

^X^COOH 



*? 0 



wherein Ar is substituted or unsubstituted aryls (e.g. 
phenyl unsubstituted or substituted by methyl, methoxy, 
hydroxy, nitro, halogen, alkanoyl amino , or di- or tri- 
alkoxy amino , or furyl) , m is 0 or 1, or a dimer thereof, and 
mentions that these compounds have antiallergic activities 
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and are useful particularly for allergic asthma. However, 
these known compounds are different from the compounds of 
the present invention in the point that the pyrimidine ring 
is bound to the aryl (e.g. phenyl) group directly or via 
methylene group instead of via imino group as in the present 
invention. 

Juby'et al. in U.S. Patent 4,031,093 and in J . of 
Med. Chenu, 1979, Vol. 22., No. 3, pages 263^269 disclose""^ 
1 , 6-dihydro-6-oxo-2- (ortho-substituted phenyl) pyrimidine- 5- 
carboxylic acid derivatives of the formula: 

0 • . - ' . 

- II COOH ; : : V.\. 



2 C 



wherein Z a , Z b and 2 C are each hydrogen or various substitu^ 
ents such as alkoxy, halogen, amino, substituted* aminoy *' 
alkoxycabonyl , etc . , and mention that these 5 compounds" "Kavfe""'^' 
antiallergic acitivities and are useful as an antiallergric ; 
agent, but these compounds are different from the .compounds 
of the present invention in- the point that, the . pyrimidine 
ring is bound to the benzene ring directly instead 
of binding via imino group as in the present 'invention. 

The following aminopyrimidine derivatives are 
disclosed in British Patent 1,189,188: 



R 5 



R 6 
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1 2 3 4 

wherein X is nitrogen atom in which case R , R , R , R and 
R 5 may be the same or different represent hydrogen , halogen, 
trifluororaethyl, cyano, alkyl, mercapto, alkylthio, alkyl- 
sulphonyl, hydroxy, nitro, carboxy, carbalkoxy,. carbamoyl, 
alkylcarbamoyl, amino, alkylamino, optionally substituted 
phenylamino , acrylamino, etc.; or X is CH group in which 

case R 1 ,^R 2 ^, R 3 ,/ R 4 and R 5 are as defined above except that 

12 3 . 

pnejpf:;R ^R ^and; f .R^ must represent amino, alkylamino, 

optionall^ypsubstituted phenylamino or acylamino and if one 

12 3 

of R , R j ; and R represents an amino group in the 4 position 

12 3 

of the pyrimidine ring the remaining two of R , R and R 
/. may ;be: r the same or different and may be any of the radicals 
or atoms defined above except H and methyl; R 6 represents 
hydrogen or _ acyl , and this literature discloses that these 
compounds ; have antiphlogistic activity. The above general 
f ori&la too ^broadly defined but includes none of the 
'"compounds of the present invention. Besides, the pharma- 
£c?fqgi^^ of _ this_ literature is different from the 

antiallergic, activities of the present compounds . 

Japanese Patent First Publication No. 30177/1979 
discloses benzoic acid derivatives of the formula: 



COOH 



*1 "3 ■ "* 

wherein A is =C- or =N-, R 1 is a) hydrogen, lower alkyl, 

lower alkoxy, condensed benzene ring, or b) -C0-R 4 at 4 (or 

5) -position, tetrazol-5-yl or cyano, R 2 is -CO-R^, tetrazol- 
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5-yl, cyano, or when R ][ is the group as defined in b) , R 2 
may be further hydrogen, lower alkyl, lower alkoxy or 
condensed benzene ring, R^ is hydrogen or lower acyl, and R 
is hydroxy, amino, hydroxyamino, tetrazol-5-ylamino, or 
lower alkoxy, and this literature discloses that these 
compounds have anti-allergic activities and are useful as an 
anti-allergic agent for the prophylaxis and treatment of 
allergic diseseses, such ' as asthma, etc. The compounds In"'" 
this literature are different from the present compounds in 
the pyrimidine nucleus. 

The compounds (I) of the present invention can- be 



-prepared by various processes, for- example, by the process, 
as shown in the following Reaction Scheme-I . 
Reaction Scheme-I 




(lb) 

1 2 - o 

.erexn R and R are as defined above, R is an alkyl, and 



Me means methyl group. 

That is, alkyl 2- (substituted or unsubstituted 
anilino) -l,6-dihydro-6-oxo-5-pyrimidinecarboxylates of the 
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formula (la) are prepared by reacting alkyl 1,6-dihydro- 
2-methylthio-6-oxo-5-pyrimidinecarboxylate of the formula 
(III) which is disclosed by C. W. Todd et al. (cf. Journal 
of the American Chemical Society, 65, 350, 1943) with an 
aniline derivative of the formula (II) . The reaction is 
easily carried out in a solvent or in the absence of a 
solvent. The used solvent is not specified unless it 
participates"'iH' > toe"reacii^nC' *sfata£&r examples of the 
solvent are^ alcohols , (evgr me tHahbl M ethanol, propanol, 
butanol, ethylene glycol', or ethylene glycol monomethyl 
ether), ethers (e.g.. dipka^evie^anydrbfuran, ethylene 
glycol dimethyl" etherVf -'p^iafne^r Is^-dimethylf ormamide 
(DMF), dimethyl sulf oxide : "(DMSO) V water , or a mixture of the 
above organic solvent ^nd ,:&ei?^The reaction temperature 
is in the range .of 5° ^^^^eferably at a reflux 
• temperature ;of :.tiie^oiJ^^^^^@on time is -usually in 
the range of 1 to 72 hpurs^^ ratio of the 

compound (II) to the -compdu^rCI^) ;' is- selected from .a wide, 
range; the former is "usually ^ of 1 to 5 

moles,. preferably 1 to 1.3 mole, "to 1 mole of the latter. 
In case of" using no solven^laSe fixture ' of the compound 
(II) and the compound (III) is heated at a temperature of 80 
to 200 °C for 30 minutes to 20 hours, preferably at a 
temperature of 100 to 150 °C for several hours, by which the 
desired compound (la) can be obtained in a high yield. 

The compound (la) thus obtained is hydrolyzed with 
an alkali in a usual manner to give 2-anilino-l , 6-dihydro-6- 
oxo-5-pyrimidinecarboxylic acid derivative (lb) . 
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The compound (lb) thus obtained can be changed 
into a pharmaceutical]^ acceptable salt thereof, for 
example, by treating it with an alkali metal hydroxide (e.g, 
sodium hydroxide, potassium hydroxide, lithium hydroxide) , 
an' alkali metal carbonate (e.g. sodium carbonate, sodium 
hydrogen carbonate, potassium carbonate), or an organic 
a:mihe' :? (eVg. triethanolamine , trishydroxymethylaminomethane , 
lysine) to" :: give : an alkali metal or organic amine salt 
thereof 

- r ^ 1: ^^t^nitively, the compounds (I) of the present 
: inylflt c'fe ); be prepared by a process as shown in the 
f o^B^ng^Re^c^on Scheme^I! . 

Reaction Scheme- I I 

' " !l' fV \ :^ 



: ' <ni^>-N^ -nh 2 . + . XC h=c / 



C0OR" 




C00R' 



X0OR" 



'::^:rr?xr^-V^~~ L *^~^^ ' — : ^ ^ ------ — 



\=t/ H 



wher ein ' R-- .and- R 2 are as defined above, and X is an alkoxy 

. . . " . ■• • 3 * 

or a dialkylamino, and R ie an alkyl . 

• -:rvw; ~ In""the- above - reaction-,- the N-phenylguanidine- - - 

derivative of the formula (IV) prepared by the reaction of 

an aniline, derivative with cyanamide (as is disclosed in 

John L. Hughes et al. , Journal of Medicinal Chemistry, 18, 

1077, 1975) is reacted with the alkoxymethylenemalonic acid 

diester or dialkylaminomethylenemalonic acid diester of .the 

formula (V) (cf. Arthur A. Santilli et al.. Journal of 

Medicinal Chemistry, 7, 68, 1964) . The reaction is carried 
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out by heating the reactants in an inert solvent. The 
solvent is not specified, but suitable examples thereof are 
alcohols (e.g. ethanol, pfopanol, butanol, ethylene glycol), 
ethers (e.g. dioxane', tetrahydrofuran, ethylene glycoi 
dimethyl ether) , aromatic hydrocarbons (e.g. benzene, 
toluene, xylene), pyridine, N,N-dimethylf6rmamide (DMF) , 
dimethyl sulfoxide (DMSO) , or the like. The reaction/ .- - 
temperature is usually in the range of 80 toJ|,0^«tf gB.. - 
reaction time is usually in the range of 30 _ m.inu*.es v; .tpi-4 ; 8, ^ 
hours. The reaction is advantageously carried out- at- 
reflux 'temperature of the solvent for several- ^ours,>>- ; ^ 

Besides, when the above reaction, is i^f£Ied r <^ in 
the presence of a base in a mixed solvent of water and .ah 
organic solvent, the reaction proceeds rapidly/'-a»d^wtjiJ^ 
the desired compounds (I) in a high yield. ^Su^ta^le.^- ; . rvV , 
examples, of "the organic solvent to be used \^^J^^0^^ 
water are ethanol, dioxane, tetrahydrbf uran or ^Jf-i'^' 
glycol monomethyl ether, which are used £n^anV^p^ r ^ffee;• : ;• 
mixed ratio with water, usually in a mixed . 
valent amount or several times larger amount. Suitable ..... 
examples of the base are potassium carbonate, sodium - : 
carbonate, which are used in an amount of 1 to 2 .moles, to 1 

• . . . 

mole of the compound (IV). In the above reaction, the 
compound (IV) is preferably used in an excess amount, for 
example, about 1.2 mole to 1 mole of the compound (V). The 
compound (I) (R 3 is an alkyl) thus obtained is optionally 
hydrolyzed like in Reaction Scheme-I. 

The compounds of the present invention, as is 
disclosed hereinafter, have extremely low toxicity in a 
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toxicity test in mice and have excellent pharmacological 
activities, i.e. excellent activity in passive cutaneous 
anaphylaxis (PCA) reaction and also remarkable anti-slow 
reacting substance of anaphylaxis (SRS-A) action in Magnus - 
method using guinea, pig smooth muscle . Accordingly, the 
compounds of the present invention are useful for the 
prophylaxis and treatment af * asthma, e.g. allergic asthma. 
Moreover^ the compound^ Jafe^^WS^seful for the prophylaxis 
and treatment of allergic ^|fef£atltis , allergic rhinitis and 
allergic conjunctivitis. :^"';t;VVv : : r ^, " - 

' - - The comppundWidf^hi^^^ent . invention are 
'•' administered" orally dose of 5 - to 

2,000 mg, . prefer adult, 

_ . JThe cqmpoui^s;^ are usually 

prepared in convent^d^^^^^r Icons' suitable for oral or 
* : ^arWnfce-c^^ preparations 
^uc:h as "tablets ,- capsu^sv%gi^ules, fine granules, or 

- - powders ,- ^or- liquid pre^ suspensions ,_ — 

solutions, • or" ^emuis%^€s^ : f^fM^M^ oral solid preparations, 
the compouhds of the present .invention are admixed with 
conventional "piaiSa^ 

diluents, such as lactose V : "s tar ches , crystalline cellulose, 
magnesium stearate, talc, of 'the like, and the mixture is 
formed into the desired preparation forms in a usual manner. 
For parenteral administration, the compounds of the present 
invention are prepared in the form of an injection by 
dissolving them in distilled water, wherein glucose, solium 
chloride, etc. are usually incorporated in order to make it 

0144730A1 I > 
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.isotonic. For solution preparation including injection, a 
solubilizer (e.g. tween 80 and propylene glycol) may 
optionally be incorporated. 

In the preparations, the compounds of the present 
invention are usually contained in an amount of 1.5 to 700 
mg, preferably 3 to 170 mg, per a dosage unit. 

The present invention is illustrated by the 
following Examples and Preparations, but should not be 
construed to be limited thereto. 

Example 1 .. 

Ethyl 1, 6-dihydro-2-methylthio-6-oxo-5-pyriinidine- 
carboxylate (5 g) and 2-rmethoxyaniline (3.4 g) are added' to 
DMF (20 ml), and the mixture is refluxed with stirring for 8. 
hours. After cooling, the precipitate is collected by 
filtration and recrystallized from DMF to give ethyi 1>6- 
dihydro-2- (2-methoxyanilino) -6-oxo-5-pyrimidinecarboxylate. 
(5 g) . M.p. 217 - 219°C \ .*'; " 



. Elemental analysis for C, jH., eN-^O* : 
-; . _ * ' 1534 



Calcd. (%) : C/58.12; H,5.23; N, 14.53 
Found (%): C,58.17; H,5.20; N-,14.52*. 

IR ^E 01 cm" 1 : 2700-3300 (NH) , 1720 (C=0) , 1660 (C=0) 

max . - 

NMR (DMSO-d 6 ) £z 1.24 (3H, t, J=7 Hz, OCH. 2 CH 3 ) , 3.86 
(3H, s, 0CH 3 ) , 4.17 (2H, q, J=7 Hz, OCH^OLj) , 7.04 (3H r m, 
Ar-H} , 8.16 (1H, d, J-8 Hz, Ar-H) , 8.42 (1H, s, C 4 ~H) , 
8.40-9.00 (1H, b, NH) , 10.00-12.50 (lH,b, NH) 

Mass m/e: 289 (M + ) 
Example 2 
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Ethyl 1 , 6-dihydro-2~methylthio-6-oxo-5-pyrimidine- 
carboxylate (8 g) and 2-ethoxyaniline (6.1 g) are added to 
ethanol (60 ml), and the mixture is.refluxed with stirring 
for 48 hours. After cooling, the precipitate is collected 
by filtration, washed with ethanol and, recry.sta-llized. from a 
mixture of DMF and water to .give ethyl 1 , 6-dihyd_ro-2- (2- 
ethoxyanilino) -6-oxo-5-pyrimidinecarboxylater: (7. 5^g) . M . p . 
220 - 221°C ■"• ^ — ; — ,^-^.;A :/ ^^y : < -■ 

Elemental analysis for C ]-5Hi7 N 3 0 4 : . 
Calcd. (%): C, 59 .39 ; . H, 5 . 65; N, l^BSy-'-.-^;-.;-^ 
Found (%).: C,59 .61; " H,5 .56; : » 
IR i; nUDo1 cm" 1 : 300Q-;3:30CL.<ttH) >-.17?-P : 

NMR (DMS0-d 6 ) 1-30 (3hV t," J=7 , . pGH^ggf |- 1^36 
(3H, t, J=7 Hz, OCH 2 CH 3 ) , 4.20 (2H, q-/.^57^Hz^^jGH^ ?!3W ^ 
4.23 (2H, q, J=7 Hz, OC^CHj) , 6.90-7.24 (3H^-;^|^i^ 8 ,28 
(1H, d, J-8 Hz, Ar-Hr.;i;8j$5>\;^ 

b, 2xNH) *\ . . r -t?^^ 
™- Mass-ia/e: " 303- 1M*)— ~v : *— r ■ ^t^^p^ISi^ . 

Example 3 ' \r- ^^j-^. 

A mixture of ethyl . 1 ,£rdihydro-2-me^ 
5-pyrimidinecarboxy late (4.2 g) and '2-propoxy aniline " ( 3.5 g) 
is heated with stirring without a solvent at 120 °C ; for 1 
hour. After cooling, methanol is added to the reaction 
mixture in order to pulverize the solid, and then the 
product is collected by filtration and recrystallized from a 
mixture of DMF and water to give ethyl 1 , 6-dihydro-2- (2- 
propoxyanilino) ~6-oxo-5-pyrimidinecarboxylate (4.5 g) . M.p. 
198 - 200°C 
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Elemental analysis for Ci6 H i9 N 3°4 : 

Calcd. (%): C, 60.56; H,6.03; N,13.24 
Found (%): C, 60.73; H,6.12; N, 13.40 

IR .nujol cin -l. 3000 .33oo (NH) , 1720 (C=0) , 1600 (CO) 

y TOcLX 

NMR (DMSO-dg) (f i 1.00 (3H, t, J=7 Hz, OCHjCH^CJ^) 1.28 
(3H, t, J=7 Hz, OCH 2 CH 3 ), 1.80 (2H, m, OCH 2 CH 2 CH 3 ) , 4.10 
; : ' H (2H, t, J=7 Hz, OCH 2 CH 2 CH 3 )', 4.24 (2H, q, J=7 Hz, OCHjCHj) , 
■^: : :^,M3^M"1^A {3E t m, Ar-H) , 8.23 (1H, d, J-8 Hz, Ar-H), 8.52 
s, C 4 -H) , 7.80-14.00 (2H, b, 2xNH) 
r . . Mass m/e: 317 (M + ) 
• i: '; > " 1. . Example 4 
1^' >^i'^?^>.v ' ' Ethyl 1 , 6-dihydro-2-methylthio-6-oxo-5-pyrimidine-. 
"^V-'^J^gpxylate . (15 g) and 2- (1-methylethoxy) aniline (11.5 g) 
^^■^^e^j^ded, to ethanol (100 ml), and the mixture is refluxed 

■j --^^ with stirring for 17 hours. After cooling, the precipitate 

vN-:::'V;ii ; r'*> -•• \ 

^jjSi; collected by filtration and recrystallized from DMF to 
?. : v : |J^iy.e.| ethyl 1 , 6-dihydro-2- [ 2- (1-methylethoxy) anilino] -6- 
'^li*I^^^P-5-pyriinidinecarboxylate (8.5 g) . M.p. 205 - 207 °C 

^kti^^i-^Z. Elemental analysis for c i6 H 19 N 3°4 : 

-' ,: v i : • . Calcd. (%) : C, 60.56; H,6.03; N,13.24 

: . Found (%) : C, 60 . 73 ; H, 6 .12 ;. N,13 . 40 .. 

IR J nujo1 cm" 1 : 3000-3300 (NH) , 1720 (C=0) , 1600 (C=0) 
- - - " " . ''max 

NMR (DMSO-dg) /: 1.34 (6H, d, J=7 Hz, OCHtCH^), 1.30 
(3H, t, J=7 Hz, OCH 2 CH 3 ), 4.26 (2H, q, J=7 Hz, OCH 2 CH 3 ) , 
4.73 (1H, m, OCH(CH 3 ) 2 ), 6.86-7.30 (3H, m, Ar-H), 8.32 (1H, 
d, J-8 Hz, Ar-H), 8.53 (1H, s, C 4 ~H) , 8.20-12.30 (2H, b, 
2xNH) 

Mass m/e: 317 (M + ) 
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Example 5 

Ethyl 1 , 6-dihydro-2-methy lthio-6-oxo-5-pyrimidine~ 
carboxylate (21.5 g) and 2-butoxyaniline (24 g) are added to 
pyridine (50 ml), and the mixture is refluxed with stirring 
for 18 hours. The reaction mixture is concentrated to 
dryness. The residue is recrystallized from DMF to give 
ethyl 1, 6-dihydro-2- (2-butoxyanilino) -6-oxo-5-pyrimidine- 
carboxylate (20 g) . M.p. 209 - 211°C . • 

Elemental analysis for C}7 H 21 N 3^4 : * ■ 

Calcd. (%): C , 61 . 62 ; H , 6 . 39 ; N , 12 . 68 . 
Found (%): 0,61.80; H,6.31; N,12.71 " " v . 
IR })™l 01 cm" 1 : 2600-3200 (NH) , .1720 ; (C=0) ,^l£b0^ (C=0) ^ 
NMR (DMSO-dg) <fi 0.94 (3H, t, J=7 Hz, OC^CH^CH^CHj). , 
1.27 (3H, t, J=7 Hz, OCH 2 CH 3 ), 1.44 (2H, m, OCH^H^f^CH^, , 
1.72 (2H, m, OCH 2 CH 2 CH 2 CH 3 ) , 4.12 (2H, t, J=7 Hz,,-; 
OCH 2 CH 2 CH 2 CH 3 ) 4.29 (2H/'q, J=7 Hz, OCH 2 GH 3 ^ 
(3H, m, Ar-H) , 8.16 (1H, d, J-8 Hz, Ar-H) ,■ 8.50 (1H, s, 
C 4 »H) , 6.80-11.50 (2H, b, 2xNH) ' ^ ^i'^. 

Mass m/e: 331 (M + ) • / 

Example 6 

A -mixture of ethyl 1 > 6-dihydro-2-methylthio-6-oxo- 
5-pyrimidinecarboxylate (50 g) and 2- (2-methylpropoxy) - 
aniline (45 g) is heated with stirring at 120°C for 2 hours. 
After cooling, ethanol (300 ml) is added to the reaction 
mixture and the solid is pulverized, and then the product is 
collected by filtration and recrystallized from a mixture of 
DMF. and water to give ethyl 1 , 6-dihydro-2- [2- (2-methyl- 
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r • - ■ - - 

propoxy)anilino]-6-oxo-5-pyrimidinecarboxylate (57 g) . M.p. 

188 - 190°C 

Elemental analysis for C 17 H 2] N 3 Q 4 : 

Calcd. (%): C,61.62; H,6.39; N,12.68 
Found (%): C, 6.1. 51; H,6.32; N,12.81 

IR >; nUjo1 cm" 1 : 3000-3300 (NH) , 1720 (C=0) , 1600 (C=0) 

* max 

NMR (DMSQt^dg) jtfi 1.02 (6H, d, J=7 Hz, OCHjCH (CH 3 ) 2 > , 
1.26 (3H, t, ;j^7^»r : /. OCH 2 CH 3 ) , 2.10 (1H, m, OCHjCH (CH 3 ) 2 ) # 
3.81 (2H, d, J=7-Hz-, OCH 2 CH(CH 3 ) 2 ) , 4.17 (2H, q, J=7 Hz, 
OCH 2 CH 3 ) , 6. 80- 7;. 20 (3H, m, Ar-H) , 8 .07 (1H, d, J=8 Hz, 
Ar-H) , 8.40. (1H : ,.. s, C^-H) , 8.46 (1H, b NH) ,11.86 (1H, b. 

Mass 

: , Example^? ■ 

-Etli]fi-..l. f 6 r djLhydro^2-methylthi^^ 

carboxylate<: ClO^vandv 3-methoxyaniline (8.5 g) are added to 

ethanol (ii;50;-'S.)x and the mixture is refluxed with stirring 

_for 17 iiqu^s^^iler^ cooling, the precipitate is collected 

by filtration, ;and : recrystallized from DMF to give ethyl 

1 , 6-dihydro-2- : (3-methoxyanilino) -6-oxo-5-pyrimidine- 

carboxylate (4 >( 3 g) . .- M.p. 233 - 234 *C . 

Elemental; analysis for c i4 H i5 1I 3 0 4 : 

Calcd. (%): C,58.12; H,5.23; N,14.53 

Found. (%): C, 58 . 33 H, 5 . 13 ; N,14.42 

IR iP nujo1 cm" 1 : 2500-3200 (NH) , 1690 (C=0) , 1640 <C=0) 
'max 

NMR (DMSO-dg) cfz 1.28 (3H, t, J=7 Hz, OCH 2 CH 3 ) , 3.80 
(3H, s, OCH 3 ) , 4.32 (2H, q, J=7 Hz, Ar-H), ,7.30 (1H, s, 
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Ar-H) , 7.40 (2H, m, Ar-H) , 8.63 (1H, s, C 4 -H) , 3.40-12.30 
(2H, b, 2xNH) 

Example 8 

Ethyl 1 , 6-dihydro-2-methylthio-6-oxo-5-pyrimidine- 
carboxylate (10 g) and 4^ethoxyaniline (14.3 g) are added to 
ethanol (150 ml), and the mixture is refluxed with stirring 
" " : for 17 hours. After cooling, the precipitate is collected 
r % ^:^^±>y ' f iltration and recrystallized from DMF tp give ethyl 
*" e ' * 1, 6~dihydro-2- (4-ethoxyanilino) -6-oxo-5-pyrimidine- 

. : '." carboxylate (10 g) . M.p; 263 - 265°C " • 

{ Vr ,| i\^~"V' v v:V.- •' Elewental analysis for C 15 H 17 N 3 0 4 : 

Calcd. (%): C,59.39; H,5.65; N,13.86 
^ahX^: Found (%): C,59.02; H,5.52; N,13.88 

-§S3S- : sis-;.IR / U:io1 cm" 1 : 2500-3320 (NH) ,. 1715 (0=0) ,- 1645 (C=0) 

max 

^:^&^|V^ :yi:;: '' NMR (DMS0-d 6 ) 1.27 (3H, t, .J=7 Hz, OCHjCHg) 1.34 
■g^^^-'t/J^'Hz, OCH 2 CH 3 ) , 4.07 (2H, q, J=7 Hz, OCHjCH^) , 
^^"^¥"■"^4724' (2H, g f J»7 Hz, OCH 2 CH 3 ) , 6.95 (2H, d, J=8 Hz, Ar-H), 
^^^7^^7,748 " '{2H-r d , -J~8 Hz; Ar-H)y 8 . 47 - (1H s C-^-H) , -7 .-40-12 . 00 

*} 7 y'—^0^r :j t2H', b, 2xNH) 

Mass m/e: 303 (M + ) 
Example 9 

Ethyl 1 , 6-dihydro-2-methylthio-6-oxo-5-pyrimidine- 
carboxylate (10 g) and 2 , 5-dimethoxyaniline (8.6 g) are 
added to ethanol (200 ml) , and the mixture is refluxed with 
stirring for 17 hours. After cooling, the precipitate is 
collected by filtration and recrystallized from- a mixture of 
DMF and water to give ethyl 1 , 6-dihydro-2- (2, 5-dimethoxy- 
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anilino) -6-oxo-5-pyriiaidinecarboxylate (8.8 g) . M.p. 221 - 
223°C 

Elemental analysis, for C 15 H 17 N 3 0 5 : 

Calcd. (%): C,56.42; H,5.63; N,13.16 

Found {%): 0,56.21; H,5.21; N, 13.05 ' 

IR i; nujo1 cm" 1 : 2600-3200 (NH) , 1720 (C=0) , 1605 (C=0) 
* max 

NMR (DMS0-d 6 ) £i 1.27 (3H, t," J=8 /Hz, OCH 2 CH 3 ) , 3.73 
(3H, s, OCH 3 ) , 3 . 84/ (3H, s) 0CR 3 ) V ,^4 ..22; : t2H> i J=8 Hz, 
OCH 2 CH 3 ) , 6.66 (1H, dd, J.^8 Hz , J^A - Hz f : Ar-H) , 7 . 00 (1H, 
d, J=8 Hz, Ar-H) , 8.48 ( 1H , s , C 4 -H). / -7 • 0 0 - 1 1.. 8 6 (2H, b, 

2xnh) . _ / : /.--nx; W : 

Mass m/e: 319 (M + ) , ;^ ^^p^i- ' ■ . 

In the same manner as d'es'crrbedV^in'^fixample 9, 
corresponding aniline derivatives ar^ ethyl 
1 , 6-dihydro-2-methylthio-6-oxo-5-py^ to 
give the compounds of Examples*- 10- tp\!3^ thus 
obtained and analytical data- thereof ar<^ Table 1. 
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Example 33 

Ethyl 1, 6-dihydro-2-methylthio-6-oxo-5-pyrimidine- 
carboxylate (10 g) and 2 , 5-dimethylaniline (8.5 g) are added 
to ethanol (150 ml), and the mixture is refluxed with 
stirring for 17 hours. After cooling, the precipitate is 
collected by filtration and recrystallized from DMF to give 
ethyl l,6-dihydro-6-oxo-2-(2,5-dimethylanilino)-5- ^ 
pyrimidinecarboxylate (6.1 g) . .M.p. 252 - 254°C 
Elemental analysis for ^i5 H i7 N 3°3 : 

Calcd. (%): 0,62.70; H,5.96; N, 14.63 . 

Found (%): C,62.49; H,5.99; N, 14.71 

IR Cx Ql cm " 1: 250 °- 3200 -'(NH) , 1690 (C=0) , 1640 (C=0) 
NMR (DMS0-d 6 )/: 1.25 (3H, t, J=7 Hz, OCH 2 CH 3 ) , k. 20 ? 
(3H, s, CH 3 ), 2.30 (3H, s, CH 3 ) , 4.23 (2H, q, J=7 Hz, 
OCH 2 CH 3 ), 7.00 (1H, d, J=8 Hz, Ar-H),' 7/12 (1H, d, J=8 Hz,' 

Ar-H), 7.40 (1H, s, Ar-H), 8.40 <1H, s, C 4 »H) , 8 , 50-11. ; 6(L-,' 

(2H, b, 2xNH) V 

Mass ro/e: 287 (M + ) \ i 
Example 34 

Ethyl 1, 6-dihydro-2-methylthio-6-oxo-5-pyrimidine- 
carboxylate (50 g) and 3-aminobenzotrifluoride (45.2 g) are 
added to ethanol (300 ml) , and the mixture is refluxed with 
stirring for 17 hours After cooling, the precipitate is 
collected by filtration and recrystallized 1 from a mixture of 
DMF and water to give ethyl 1 , 6-dihydro-6-oxo-2- ( 3-tri- 
f luoromethylanilino) -5-pyrimidinecar boxy late (34.4 g) . M.p. 
229 - 230°C 

Elemental analysis for C. -H. -N,0,F. : 



0144730A1J_> 



- 21 - 01 44730 

Calcd. (%): C, 51 .38;' H, 3. 67; N,12.84 
Found (%) : C,51.52; H,3.76; N, 12.67 

IR ^ nujo1 cm" 1 : 2500-3400 (NB) , 1720 (C=0), 1605 (C=0) 

iridic 

NMR (DMSO-dg) Ji 1.30 (3H, t/ J=7 Hz, OCH 2 CH 3 ) , 4.26 
(2H, q, J=7 Hz, OCH 2 CH 3 ) , 7.40-8.20 (4H f m, Ar-H) , 8.60 (1H, 
s, G 4 -H) , 9.00-12.50 (2H, b, 2xNH) - 

Mass iti/e: 327 (M + ) 
Example 35 

Ethyl 1 , 6-dihydro-2-methylthio-6-oxo-5-pyrimidine- 
carboxylate (20 g) and 4- (N/Nrdime thy lamino) aniline (19' g)^* 
are added to ethanol (200 ml), and ; the mixture is ref luxed* . r - 
with stirring for 19 hours. -Af ter^cobling, the precipitate .t ; 
is collected by filtration and recfystallized from "a* mixture' 
of DMF and water to give ethyl 1 ,*6-dihydro-2- ; [4-XNv^ 
methylamino) anilino] -6-oxo-5-pyrimidinecarboxylate : ( 15 ^7^g) • 
M.p. 246 - 248°C • .' ■' : ' 

Elemental analysis for c i5 H i8 N 4°3 : - r 1, 

.Calcd . „ _(§) .: C,_59.59,; . H , 6 . 00 ;_ N , 1 8.-5 3 :li r Z~ ^.: J^'£ 
Found (%) : C, 59. 46; H, 5. 96'; N, 18.69 ' £' 

IR cm" 1 ; 2400-3300 (NH) , 1730 (C=0) 16^0 -(C=0) : - 

max " , ~- . 

NMR (DMSO-dg) ^ : 1 .25 (3H, "t f J=7 Ez, OCH 2 CH 3 ) ,~ 2.88 
(6H, s, K(CE 3 ) 2 ) , A. 22 (2H, q, J=7 Hz, 0CH 2 CH 3 ) , 6.74 (2H, 
d,. J=8 Hz, Ar-H)„, 7.46 (2H, d, J=8 Hz, Ar-H), 8.45 (1H, s, 
C 4 -H) , 8.40-11.60 (2H, b, 2xNH) 

Mass m/e: 302 (M + ) 
Example 36 

. Ethyl 1 , 6-dihydro-2-methylthio-6-oxo-5-pyrimidine- 
carboxylate (40 g) and 2-aminophenol (22.4 g) are added to 
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DMF (80 ml) , and the mixture is heated with stirring at 
110 °C for 18 hours. After cooling, the precipitate is 
collected by filtration and recrystallized from DMF to give 
ethyl 1, 6-dihydro-2- (2-hydroxyanilino) -6-oxo-5-pyrimidine- 
carboxylate (29 g) . M.p." 289 - 291°C 

Elemental analysis for c i3 H 13 N 3 0 4 : 

Calcd. (%) : C, 56.72; H,4.76; N,15.27 
Found (%) : C,56.60; H,4.74; N,15.40 
IR; ^m^ 01 cm " 1: 230 °- 34 °0 (NH/ OH), 1685 (C=0), 1650 

r : NMR (DMSO-d g ) J i 1.26 (3H, t, J=7 Hz, OCYI^KJ , 4.24 
M^Hf/^ J=7 Hz, OCH 2 CH 3 ), 6.80-7.10 (3H, m, Ar-H), 8.10 (1H, 
^m^^y^ArZ E ) f 8.50 (1H, s, C 4 -H), 7.00-14.00 (3H, b, 

2xNHV r OH ) 

"""^Mass^m/e-: 275 (M + ) 
' "'•v v ' : : *- Example 37 

Jl^¥ ::: ^ r -^t^^ 1 r 6"dihydro-2-methylthio-6-oxo-5-pyrimidine- 

carboxylate: (20 g) and 2-f luoroaniline (15^6 g) are added to 



ethandl (200 ml) , and the mixture is refluxed with "stirring' 
for 7 24^ hours. After cooling, the precipitate is .collected 
by ^ritration and recrystallized from DMF to give ethyl 
1 , 6-dihydro-2- (2-f luoroanilino) -6-oxo-5-pyrimidine- 
carbdxylate (4.5 g) . M.p. 250 - 252°C 

Elemental analysis for c i3 H i2 N 3°3 F: 

Calcd. (%) : C,56.12; H,4.33; N,15.16 
Found (%) : C,55.96; H,4.2B; N,15.30 
IR cm ~ 1 '- 250 °- 3 300 (NH), 1695 (C=0) , 1620 (C=0) 
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NMR (DMSO-dg) Ji 1.24 (3H, t, J=7 Hz, OCHjCHj)- , 4.23 
(2H, q, J=7 Hz, OCH 2 CH 3 ) , 7.12-7.50 (3H, m, Ar-H) , 8.50 (1H, 
s, C 4 -H) , 8.00-11.00 (2H, b, 2xNH) 

Mass m/e: 277 (M + ) 
Example 38 

Ethyl 1 , 6-dihydro-2-methylthio--6-oxo-5-pyrimidine- 
carboxylate (10 g) and butyl 4^aminobenzoate (10.8 g) are 
added to ethanol (100 ml), and the mixture is refluxed with 
stirring for 48 hours. After cooling, the precipitate is 
collected by filtration and recrystallized from a mixture of 
DMF and water to give ethyl 1 , 6-dihydro-2- (4-butoxycarbonyl- 
anilino) -6-oxo-5-pyrimidinecarboxylate (7.0 g).. M^p. 28t - * 
283°C ' 

Elemental analysis for c i8^2f N 3^5 : : ' ^ ' 

Calcd. (%) : 0,60.16; H,5.89; N,11.69 
Found (%): C f 59.81; H,5 .87; N,11.46 

IR ^^J 01 cm' 1 : 2500-3300 (NH) , 1725 (C=0) , 1715 (0=0), 
1650 (C=0) " — ----- ~ 

NMR (DMSO-dg) jx 0.98 (3H, t, J=7 Hz, OCH 2 CH 2 CH 2 CH 3 j \ 
1.31 (3H, t, J=7 Hz, OCH 2 CH 3 ) , '1.50 (2H, m, OCH 2 CH 2 CH 2 CH 3 ) , 
1.70 (2H, m, OCH 2 CH 2 CH 2 CH 3 ) , 4.31 (2H, q, J=7 Hz, 
OGH 2 CH 2 CH 2 CH 3 ) , 4.33 (2H, q, J=7 Hz, OCH 2 CH 3 ) , 7.80-8.20 
(4H, m, Ar-H) , 8.64 (1H, s, C 4 ~H) , 8.40-11.60 (2H, b, 2xNH) 

Mass m/e: 359 (M + ) 
Example 39 

A mixture of ethyl 1 , 6-dihydro-2-methylthio-6-oxo- 
5-pyrimidinecarboxylate (10 g) and 3-nitroaniline (7.7 g) is 
heated with stirring without solvent at 120°C for 1 hour. 
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After cooling, methanol (50 ml) is added to the reaction 

mixture to pulverize solid. The resulting product is 

collected by filtration and recrystallized from DMJ to give 

ethyl 1 , 6-dihydro-2- (3-nitroanilino) -6-oxo-5-pyriraidine- 

carboxylate (8.5 g) . M.p. 226 - 228°C 

Elemental analysis for C 13 H 12 N 4 0 5 : 

. Calcd. (%)':, C,51.32; H, 3.95; N, IB. 42 

Found (%): C,51;.1,S| .H,3. 92; N, 18.30 

IR J nujo:L cm" 1 : 2400-3340 (NH) , 1730 (C=0) , 1600 (C=0) 
max '■ ' .... ' 

■ NMR (DMSO-d 6 ) 1^32 (3H, it, J=7 Hz, OCHjCI^) , 4.30 

(2H, q, J=7 Hz> OCH 2 CH 3 )i 7.58 (1H, t # J=7 Hz, Ar-H) 

7^¥0-iB\l2 (2H, m ; , Ax-fc s, C 4 -H) , 8.60 (1H, m, 

Ar-H) , 1.4 0- 9.0 0; ( 2H , b!, _ 2xNH) ' 

Mass m/e: 304 (M + ) . , " 

In the same mariner- as described in Examples 38 and 

39 , corresponding vaniline,^ are reacted with ethyl 

l,6-dihydro-2-methylt^ic^ to 

give the compounds,, ^f^Exa^Ies 40 to 46. The compounds thus 

obtained, and analyticairdata thereof are shown in Table 2. 
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Example 47 

Ethyl 1 / 6-dihydro-2- (2-methoxyanilino) -6-oxo-5- 
pyrimidinecarboxylate (10 g) and sodium hydroxide (4 g) are 
added to water (100 ml)/ and the mixture is refluxed with 
stirring for 1 hour. After cooling, the reaction mixture is 
acidified with acetic acid, and the precipitate is collected 
by filtration and recrystallized from DMF to give 1/6- 
dihydro-2- (2-methoxyaniOrino] ) -6-oxp-5-pyrimidinecarboxylic 
acid (7 g) . M.p. 251- 253°C 

Elemental analysis! -f.or c i2 H ll N 3°4 : 

Calcd^ ; (%3^ ; e,55^7; H,4.24; N,16.09 
■:. ■ Found :;.v : ( %)j&3?k$\.-20 ; H, 4 . 53 ; N, 16 . 03 

IR Z"^ 1 cm" 1 :' 2260-3400 (Nfi, OH) , 1720 (C=0) , 1660 

y max , 1 

(C=0) • ■ -..•.^.i;.-:c-T^E;^:^.v.r 

NMR (DMSO-d g ) ^"13/94 (3H f s OCB3), 6.92-7.32 (3H, m, 
Ar-H) , 8.16 (1H, ' d'/^^l^r-H), 8.58 (1H, s, C 4 "H) , 
8.00-13.80 (3H, b, 2xNH, OH) 

- Mass -m/er-2 Gl~r{}^ T ^ r ::'- - - - - - 

Example 74 8 , 

Ethyl 1 , 6-dihydro-2- (2-ethoxyanilino) -6^oxo-5- 
pyrimidinecarboxylate (3. 4 g) and sodium" hydroxide (1 g) are 
added to water (50 ml) , end the mixture is refluxed with 
stirring for 1 hour. After- cooling, the reaction mixture is 
acidified with acetic acid, and the resulting solid is 
collected by filtration and recrystallized from DMF. The 
precipitate thus obtained is added to water (50 ml) , and the 
mixture is refluxed with stirring for 1 hour. After 
cooling, the resulting product is collected by filtration 
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and dried at 80 °C under reduced pressure to give 1,6- 
dihydro-2- ( 2 -ethoxy aniline } -6-oxo-5-pyrimidinecarboxylic 
acid (2 g) . M.p. 226 - 228 C C 

Elemental analysis for C^H^NjC^: 

Calcd. (%) : C,56.72; H,4.76? N, 15.72 

Found (%) : C,56.68; H,4.66; N f 15.30 

tr ,) nu 3 o1 cm" 1 : 2400-3300 (NH, OH), 1720 (C=0) , 1630 

^max ... 
(c ^ Q) . ■ ■■■ ■ - .-.rr,-Ty»r:^r. 

NMR (DMSO-dg)/: 1.38 (3H, t, J=7 Hz, OCH^) , 4.16 i , 
(2H, q, J=7 Hz, OCH 2 CH 3 ) , 6.88-7.40 (3H, m, Ar-H) ; 8.. 15 ? 
d, J=8 Hz, Ar-H) , 8.56 (1H, s, Cj-H) , 8.40-14.00 (3Hy. .b,^ . j:.^ 

2xnh, oh) ■ .r- '. ;. • 



Mass m/e: 275 (M ) '.'.' T 
Example 49 " • - - - - ■ ■ 

Ethyl 1 , 6-dihydro-2- (2-proppxyanilino) -6-qxo-l5^ £ • VJaK 
pyrimidinecarboxylate (8 g) and sodium hydroxide. :J3 .g)^ar^. 
'added to water (100 ml) , and the mixture is ref luxed^ith 
-stirring "for 

acidified with acetic acid, and the resulting solid^i^JIfV^ * 
collected by filtration and recrystallized from DMF . . .The : .~ o, , , 
'pM^i^^'Trctile^dby f iTt^atip~n" ahd adb^-Wwater -; - • — 
(100 ml), and the mixture is re fluxed with stirring for 1 
hour. After cooling, the product is collected by filtration , ■ 
and dried, at 8.0°C under reduced pressure to give 1,6- 
dihydro-2- (2-propoxyanilino) -6-oxo-5-pyrimidinecarboxylic 
acid (4.5 g) . M.p. 202 - 204"C 

Elemental analysis for c 14 H i5 N 3°4 : 

Calcd. (%): C,58.13; H,5.23; N/14.53 
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Found (%): C, 58.04; H,5.16; N, 14.42 
,nujol -1 2200-3200 (NH, OH), 1720 (C-O) , 1G40 



max 

(C-0) • 



NMR (DMSO-dg) /: 1.00 (3H, t, J=7 Hz, OCH 2 CH ? CH 3 ) , 1.32 
(2H, m, OCH 2 CH 2 CH 3 ), 4.07 (2H, t, J=7 Hz , OOH^CH-j) ., 
6.90-7.34 (3H, m, Ar-H) / 8.14 (1H, d, J=8 Hz, Ar-H), 8.59 
(1H, s, C 4 -H), 6.80-13 .00 (3H, b, 2xNH/ OH) 

Mass m/e: 289 \ti + )~ " " ~" -" '. r -" 
Example 50 - " 

Ethyl 1 , 6-dihydro-2- [ 2- a-methylethoxy) anilino] -6- 
oxo-5-pyrimidinecarboxy.late (7.5 g) and^ sodium hydroxide (3 
g) are added to water (100 ml) V ^ahd thelmixt%e is ref luxed 
with stirring for 1 hour. After cooling >• the reaction 
mixture is acidif ied J with acetic ; --2fci« / -^^t^e--*esulting 
solid is- collected by filtration and 5 rebr|stallized from 
DMF. The precipitat^is' collecto^.fii|g^QM'and added 
to water (80 ml) 1 , and the mixture;:^ ref^x^with stirring 

"for" 1 hour." After cooling; ' ttie"resmta?ng*: product- is 

collected' by filtration and dried - at:-:'8^0 o C. under, reduced 
pressure to give l,6-dihydro-2- {2-(l-methylethoxy) anilino] - 
6-oxo-5-pyrimidinecarboxylic acid (6.7 g). M.p. 202 - 204°C 
Elemental analysis for C 1 4 H i5 N 3 0 4 : 

Calcd. (%): C58.13; H,5.23; N/14.53 
.Found (%): C, 57.96; H,5.24; N.14.34 

R ,nujol -1. 2400-3300 (NH, OH), 1725 (C=0) , 1650 
K max 

(C=0) 

NMR (DMSO-dg)/: 1.30 (6H, d, J=7 Hz, 0CH(CH 3 ) 2 ), 4.86 
(1H, m, OCH(CH 3 ) 2 ), 6.88-7.28 (3H, m, Ar-H), 8.20 (1H, d, 
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J=8 Hz, Ar-H) , 8.60 (1H, s, C^-H) , 4.00-12.00 (3H, b, 2xNH, 
OH) 

Mass m/e: 289- (M + ) 
Example 51 

Ethyl 1 , 6-dihydro-2- (2-butoxyanilino) -6-oxo-5- 
pyrimidinecarboxylate {12 g) and sodium hydroxide (3 g) are 
added to water (150 ml), and the mixture is refluxed with 
stirring for 1 hour. After cooling, the reaction mixture is 
acidified with acetic acid, and the resulting solid is 
collected by filtration and recrystallized from DMF. The - 
precipitate thus obtained is collected by filtration and 
added to water (100 ml), and the mixture is refluxed with 
stirring for. 1 hour. After cooling, the resulting product 
is collected by filtration and dried at 80 °C under reduced 
pressure to give 1, 6-dihydro-2- (2-butoxyanilino) -6-oxo-5- 
pyrimidinecarboxylic acid (8 g) . M.p. 212 - 214°C 
Elemental analysis for C^gH^^N^O^: 

. Calcd. (%): C, 59. 39; H, 5. 65; N,13.86 
Found (%■):■ C,59.25; H,5 . 84 ; N, 14 .00 

IR y^^.cni" 1 : 2400-3300 (NH, OH), 1720 (CO) , 1630 - 

max * 

(C=0) 

NMR (DMSO-dg) £ : 0.92 (3H, t, J=7 Hz, OCH^HjCH^^) , 
1.44 (2H, m, OCH 2 CH 2 CH 2 CH 3 ) , 1.73 (2H, m, OCH 2 CH 2 CH 2 CH 3 ) , 
4.10 (3H, t, J=7 Hz, OCH 2 CH 2 CH 2 CH 3 ) , 6.88-7.36 (3H, m, 
Ar-H), 8.59 (1H, s, C 5 ~H) , 6.80-12.00 (3H, b, 2xNH, OH) 

Mass m/e: 303 (M + ) 
Example 52 
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Ethyl 1, 6-dihydro-2- [2- (2-methylpropoxy) anilino] - 
6-oxo-5-pyrimidinecarboxylate (7.5 g) and sodium hydroxide 
(3 g) are added to water (100 ml), and the mixture is 
refluxed with stirring for 1 hour. After cooling, the 
reaction mixture is acidified with. acetic acid, and the.... 
resulting solid is collected by filtration and recrystal- 
lized from DMF. The precipitate is collected by./filtration . . 
and added to water (100 ml), and the mixture is /refluxed- .^>:- 
with stirring for 1 hour. After cooling,, the resulting 
product is collected by filtration and :^ dried, .at .,8:0 o C.;.und^r^ r T 
reduced pressure to give 1 , 6-dihydro-2-. [2^(2-met^p^opqxJ^, 
anilino] ^6-oxo-5-pyrimidinecarboxylic acid (4 jS-h-iij^s^^^- 

213 - 215°C . • 

Elemental analysis for C^H^^O^,:,--,... ; - ^ 

Calcd. (%): C, 59*39; .H,5.65; N,13.86 ,. js ^> 

Found (%): C , 58 . 99; : H ; , ^6jB^N,;13 .M, ^.>^^ 

IE. >) nu l o1 cm" 1 : 2400-3200 (NH, OH) / 1720 (C=0):,-p3Q*»l 
'max • : .... . . • - 

NMR (DMSO-dg) J: 0.98 (6H, d , A J=7\Hz 'OCH^iM^^M ' C* 
2,09 (1H, m, OCH 2 CH(GH 3 ) 2 ) f 3 . 86 , (2E , „d ti J-7 Hz t9 . ... ^^^^ 
OCH^CH (€H 3 ) 2 i; "6. ¥8-7,32 (3H, m f Ar-H) ,~ 8/01 (1H, d; J=8Hz, 
Ar-H), 8.59 (1H, s, C^H) , 6.60-12.00 (3H, b, 2xNH, OH) 
Mass m/e: 303 (M + ) 
Example 53 

Ethyl 1 , 6-dihydro-2- (3-methoxyanilino) -6-oxo-5- 
pyrimidinecarboxylate (3 g) and sodium hydroxide (1 g) are 
added to water (50 ml), and the mixture is refluxed with 
stirring for 1 hour. After cooling, the reaction mixture is 
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acidified with acetic acid, and the resulting solid is 
collected by filtration and recrystallized from DMF • The 
precipitate is collected by filtration and added to water 
(60 ml) , and the mixture is refluxed with stirring for 1 
hour .-After cooling, the resulting product is collected by 
filtration and dried at 80°C under reduced pressure to give 
. l^e-dihydro-iV (3-methoxyanilino) -6-oxo-5-pyrimidine- 
. : ?>*\r** carboxylic -acid- (1. 8 g) . . M.p. 247 - 249°C ; 

: v , Elemental analysis for c i2 H ll N 3°4 : 
' ; ::. ; ^#:;Calc^ H, 4 . 24 ; N, 16 . 09 

; . .. 0 ; - j:Vv7V:£;i4^^ H,4.09; N,15.79 

^ : . A--. ,^#^c^-:- 2400-3200 (NH, OH), 1670 <O0) , 1630 

(C=Q) ; V/ ^ : v 

, - : , __NMR v (^8^sdg0v^.3.84 (3H, s, OCH3) , • 6.80 (1H, dd^J^a 

V Hz, ^ (3H, m, Ar-H) , 8.56 (1H, s, 

:^y^^ : . :C^^Z^^^^^^d}^r b, 2xNH, OH) 

; . ,;• '* V \ ;lMS|^i^ej/261 (M + ) ^ 

. . \ ' . , \ ' ■(■ '^kJ^k^ Ethyl 1 , 6-dihydro-2- (4-ethoxyanilinq) -6-oxo-5- 

•pyrimidinecarboxylate (10 g) and sodium hydroxide (3 g) are 
~ ad ^ ed to wa ter (50 ml j , and the" mixture "is refluxed" with" 

stirring for 1 hour. After cooling, the reaction mixture is 
acidified with acetic acid, and the resulting solid is 
collected by filtration and recrystallized from DMF. The 
'* precipitate is collected by filtration and added to water 
(50 ml), and the mixture is refluxed with stirring for 1 
hour. After cooling, the resulting product is collected by 
filtration and dried at 80°C under reduced pressure to give 
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1 , 6-dihydro-2- (4-ethoxyanilino) -6-oxo-5-pyrimidinecarboxylic 
acid (5 g) . M.p. 250 - 252 °C 

Elemental analysis for C 13 H 13 N 3 0 4 : 

Calcd. (%): C, 56.72; H,4.76; N,15.27 
Found (%): C,56.82; H,4.63; N,15.17 

IR J nu 3 o1 cm" 1 : 2400-3200 (NH , OH), 1700 (C=0) , 1660 
y max 

(C=0) 

NMR (DMSO-d 6 ) (f: 1.32 (3H, t, J=7 Hz, OCH 2 CH 3 ) , 4.04 
(2H, q, J=7 Hz, OCH_ 2 CH 3 ) , 6 . 94 (2H, d, J=8 Hz, Ar-H) , 7.42 
(2H, d, J=8 Hz, Ar-H), 8.40 (1H, s, C 4 -H) , 3.60-11.40 (3H, 
b, 2xNH, OH) 

Mass m/e: 275 (M + ) . " ! 



Example 55 

Ethyl 1 , 6-dihydro-2- (2 , 5-dimethoxyanilino) -6-oxo- 
;~-r*?%\ ». 5-pyrimidinecarboxylate (6 g) and sodium hydroxide (2 g) are 

added to water (100 ml),, and the mixture is re fluxed with , _ 
iWpt^i'xi stirring for 1 hour. After cooling, the reaction mixture is 

;. . _ acidified -with acetic acid,, and. .the. resulting, solid is 

collected by filtration and recrystallized from DMF. The 
precipitate is collected by filtration and added to water •. 
(50 ml) , and the mixture is refluxed with stirring for 1 
hour. After cooling, the resulting product is collected by 
filtration and dried at 80°C under reduced pressure to give 
1 , 6-dihydro-2- ( 2 , 5-dimethoxyanilino) -6-oxo-5-pyrimidine- 
carboxylic acid (3.7 g) . M.p. 260 - 262°C 
Elemental analysis for c i3 H i3 N 3°5 : 

Calcd.. (%): C,53.61; H,4.50; N, 14.43 
Found (%): C,53.61; H-,4.41; N,14.21 
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IR nujo1 cm" 1 : 2400-3300 (NH, OH), 1715 (C«0) , 1630 

(C-O) 

NMR (DMSO-dg) : 3.76 (3H, 3, OCH 3 ) , 3. 88 (3H, 3, 
OCH 3 ), 6.72 (1H, dd, Hz, Jf* Hz, Ar-H), 7.04 (1H, d, 

J=8 Hz, Ar-H), 7.94 (1H, d, J=4 Hz, Ar-H), 8.60 (1H, s, 
C 4 -H) ,5.00-11.00 (3H, byc2xNH, OH) 

Massm/e: 291 (M?).5.:s -H?Ur 
Exarople 56 .'. \ ; '• " • • 

Ethyl 1 ,.6-dihydro-2*;(.3 , 4-diethoxyanilinb) -6-oxo-5- 
pyri^idineca.rbox^late;. ; i5^-#)^:and' sodium hydroxide (2 g) are 
• addedMio: water ;(5a,ml)-?^|ag^ei:mixture is refluxed with 
stirring for 1 hour... After cooling, the reaction mixture is 
acidified with ac^tic;,^cidi0^d;. the^ .resulting solid is 
collected by f iltration: f and> r recrystallized from DMF. The 
precipitate, is .colljBC^dj^l^tr^tion and added to water 
> (40 ml), and the mixturesi^ refluxed with stirring for 1 
' how "-After - cbol : in.g^T-i0ii^iMMin9 -product- ..is-collected by 
filtration and drifed ; ..at,;80|fC-under reduced pressure to give 
1 , 6-dihydro-2- (3, 4r-diethoxyanilino) -6-oxo-5-pyrimidine- 
carboxylic acid (3 g) .• M.p. 243 - 245°C 
Elemental analysis ■ for C 15 H 17 N 3 0 5 : 

Calcd. (%): -C, 56.42; H,5.37;N, 13.16 
Found (%): C, 56.66; H,5.36; N, 13.15 

.nujol -1. 2400-3400 (NH, OH), 1720 (C=0) , 1660 
K max 

(C=0) . 

NMR (DMS0-d 6 ) 1.36- (6H, t, J=7 Hz , OCH^) , 4.-08 
(4H, q, J=7 Hz, OCH.,^) , 6.96-7.20 (3H, m, Ar-H), 8.56 (1H, 
s, C 4 -H) , 5.00-11.80 (3H, b, 2xNH, OH) 
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Mass m/e: 319 (M + ) 
Example 57 

Ethyl 1 , 6-dihydro-2- { 2 , 5-dimethylanilino) -G-oxo-5- 

pyrimidinecarboxylate (10 g) and sodium hydroxide (4 g) are 

added to water (200 ml), and the mixture is refluxed with 

stirring for 2 hours. After cooling, the reaction mixture 

is acidified with acetic acid, and the resulting solid is 

collected by filtration and recrystallized from DMF. The 

precipitate is collected by filtration and added to water 

(100 ml) , and the mixture is refluxed with stirring for 1 

. ^^^. ^Kfter cooling., the resulting product is collected by 
' iil^ xirrj ' . 

. " filtration and dried at 80 °C under reduced pressure to give 

" -6-oxo-5-pyrimidine-. 
carboxyU acid (7 g) . M.p. 242 - 244°C 
""Eiemeht^l analysis for C ]_3 H i3 N 3°3 : 
' ^ " ^ ^TI!Il^ lcd - (%): C ' 59 - 76 ? H f 5.79? N,16.08 
- ."'Found (%): C,59.88; H,5.68; N,16.30 

■'•■'•■■■^■*^'5g^;&U3to'i CJB -1. 2400-3300 (NH , OH), 1715 (C=0) ,. 1630 

. _„ _ ^l&..gtt&X ...... ....... _ __ 

;•■ ...wjCi' ..$^.^,r>»: •• ' ' " " ----- -- .. - 

(C=0) ' • 

^■■^ (3H, s, CH 3 ) , 2.31 (3H, s, CH 3 ) , 

7TbT ; (lK f d,. J=8 Hz, Ar-H) , 7.22 (1H, d, J=8 Hz, Ar-H) , 8.52 
(1H, s, C 4 -H), 9.40-11.20 (3H, b, 2xNH, OH) 
Mass m/e: 259 (M + ) 
Example 58 

Ethyl 1 ,6-dihydro-6-oxo-2- (3-trif luoromethyl- 
anilino) -5-pyrimidinecarboxylate (34,4 g) and sodium 
hydroxide (10 g) are added to water (300 ml) , and the 
mixture is refluxed with stirring for 1 hour. . After 
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cooling, the reaction mixture is acidified with acetic acid, 
and the resulting solid is collected by filtration and 
recrystallized from DMF. The precipitate is collected by 
filtration and added to water (300 ml), and the mixture is 
refluxed with stirring for 1 hour. After cooling, the 
resulting product is collected by filtration and dried at 
80 fl C under reduced pressure to give 1 , 6/-dihydro-6-bxo- 
2- (3-tJ:ifluoromethylanilino)-5rpyrimidinecarboxyl.ic acid 
(21.5 g) . M.p. 252 - 254°C ; ; - ■ -."^ r ." ;;T 7. r '" " " 

Elemental analysis for C 12 ?8 N 3?3?3 : ^^4*3^4^ .. - 
Calcd. (%-) : - C, 48 .^^ 

Found - Hi : 48 .15; -_H, 2r26 : ; A $,lgiW^c^. 
IR J nu 3 o1 cm" 1 : 2200-3400 (NH, OH) , ■ i : 12'5'"(C^)) 1650. . 

(C=o) -. ,.- .... ... , .\,„,v/.v ii »>f i # r o^ 

NMR (DMSO-d 6 ) S' 7.40-8.00 (3H, ^torffl^^. 12^ (1H, s, 
Ar-H) 8 58 (1H» s, C,-H) , 6 . 00-12 .^00^(38^ bj£;2^i£~X>B) * 
■ Mass nt/e: 299 (M + ) . ' : } '- { r;,,m^^'fi^^2^^ : 

_ - Example 59 _ :^_.^^^i^^3^5;;5S^'~-- 

Ethyl - 1,6-d^ 

anilino] -6-oxo-5-pyrimidinecarboxylate ( 7 . J5 . g) and sodium 
hydroxide (3 . 0 g) are added to water . (-150 -ml) , -and-the- - 
mixture is refluxed with stirring for 1 hour... t After 
cooling, the reaction mixture is acidified; with acetic aci 
and the resulting solid is collected by filtration and 
recrystallized from DMF. The precipitate is collected by 
filtration and added to water (50 ml) , and the mixture is 
refluxed with stirring for 1 hour. After cooling, the 
resulting product is collected by filtration and dried at 
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80°C under reduced pressure to give 1 , 6-dihydro-2- [4- 
(N, N-dime thy 1 amino) anilino] -6-oxo-5-pyrimidinecarboxylic 
acid (5 g) . M.p. 261 - 263°C 

Elemental analysis for Qj 3 H 14 N 4 0 3 : 

Calcd. (%): C f 56.93; H,5.13; N,20.43 
Found (%) : C.57.20; H,5.17; N,20.6B 
, ; IR fi 01 ^"^ :Mt» : 3300:(l«l ( OH), 1710 (C=0) , 1620 

„.(j>0), _ ,. . . , ; .. . • 

NMR (DMSO-dg)-/: 2.96 (6H, s, N(CH 3 ) 2 ), 6.84 <2H, d, 
J=8 Hz, Ar-H) , 7.A0/. (.^H^d,; J=8 Hz, Ar-H), 8.52 (1H, s, 
, C^-H) > -4.40,-12,.-Q0 r v(.3B^5b;,. ,.2xNH, OH) 

Mas s m/fc s : .2^7,4 [ Jm^ feW^'I 

Example 60;,:, 2lT X • "!/ . 
Ethyl 

pyr^idinecar>pxylat;e:-M;5^ and sodium hydroxide (2 g) are 
added to water « ( 1 0 0y mlrhy .andx.the . mixture is refluxed with 
. stirring, for 1 hour.., , -After^ cooling, the reaction mixture is 
acidified with acet,i^ac^iV-rahd the resulting solid is 
collected by, .f i^ra^i^m^and. recrystallized from DMF. The 
precipitate is collected by- filtration and added to water 
(100 ml) , and. the. mixture : is refluxed with stirring for 1 
hour. After cooling.; -the resulting product is collected by 
filtration and dried at 80°C under reduced pressure to give 
1 , 6-dihydro-2- (2-hydroxyanilino) -6-oxo-5-pyrimidine- 
carboxylic acid (3 g) . M.p. 254 - 256°C 
Elemental analysis for C^HgN^: 

Calcd. (%): C,53.44; H,3.69; N, 17.00 a 
Found {%): 0,53.52; H,3.55; N, 17.00 
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IE jnnjol -1. 2200-3400 (NH , OH), 1720 (C=0) , 1650 
rmax 

(C=0) 

NMR (DMSO-dg) /: 6.70-7.16 (3H, a, Ar-H),. 8.02 (1H, d, 
j=7 Hz, Ar-H) , 8.53 (1H, s, C 4 -H) , 8.60-10.00 (3H, b,'2xNH, 
OH) 

Mass m/e: 247 (M + ) 

Example 61 " ' 

" Ethyl 1 , 6-dihydro-2- ( 2-f luoroanilino) -6-0X0^5-%,,. • y - •■ S 
pyrimidinecarboxylate (5 g) and sodium hydroxide (2 g) -are v 
added to water (100 ml), and the mixture is refluxed .with . . ; .-^ , ; 
stirring for 1 hour. After cooling, the' reaction mixture : |s!t:^^ . 
acidified with acetic acid, and the resulting, solid .is : 
collected by filtration and recrystallized from DMF> .,; The/ 
precipitate is collected by filtration, and added to waterj^l^ 
(70 ml), and the mixture is refluxed with stirring for4,v^ ;; , 
hour. After cooling, the ^BmltLng^^ip^K-cpll^^^^^.^ 
filtration and dried at 80 "C under reduc^prissvire to ^&e^^ 
- - 1, 6-dihydro-2- (-2-f luoroanilino) -^^^^Y'i^^^^^M^^^S 
acid (3.1 g). M.p. 300«C - " " ' : - r ^r^r?^ 

Elemental analysis for c n H i8 N 3°3 F: ' ::\ :: r . : 

" Calcd. (%): C, 53.10, • H, 3:21; N, 16. 87 

Found (%) : C/52.87; H,3.31; N,16.68 r 

IR i; nujDl cm" 1 : 2400-3300 (NH, OH) , 1680 (C=0) , 1620 
''max 

(C=0) 

NMR (DMSO-dg) /: 7.04-7.44 (3H, m, Ar-H), 7.96-8.20 
(1H, m, Ar-H), 8.61 (1H, s, C -H) , 9.00-10.08 (3H, b, 2xNH, 



OH) 



Mass m/e: 249 (M + ) 
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In the same manner as described in Example 61, 
ethyl 1 , 6-dihydro-2-anilino-6-oxo-5-pyrimidinecarboxylate 
derivatives are hydrolyzed with an alkali to give the 
corresponding compounds of Examples 62 to 88. The compounds 
thus obtained and analytical data thereof are shown in Table 
3. 

. • * . •. . - " - : ' : r :-,/ : u: H-^i--- . 
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Example 89 

A mixture of ethyl 1 , 6-dihydro-2-methylthio-6-oxo- 

5-pyrimidinecarboxylate {5 g) and aniline (2.6 g) is heated 

without solvent at 130°C for 1 hour. After cooling, the 

resulting solid is pulverized and recrystallized from DMSO 

to give ethyl 2-anilino-l , 6-dihydro-6-oxo-5-pyrimidine- 

carboxylate (3.7 g). M>p.' 267 - ~269 °C 

Elemental analysis^ for C^H^N^C^ : 

Calcd. {%): C;60t23; H, ; 5.05;. N,16.21 

Found (%) : C,59.99;. H r 5.09; N,15.89 

IR ^m^x Cl 2400-3350!; (NH) , 1710 (C=0) , 1660 (C=0) 

NME- (DMSO-d 6 ) <fi\ 1.28^H: q t,,J=8 Hz, i OCH 2 Cg 3 ) , 4.26 

(2H, q, J=8 Hz, OCH ? CH 3 ) , f ...7. 00-7.74 (5H, m, Ar-H) , 8.10 (2H, 

b, 2xNH). 8.48 (1H, s/ C^JJ,, 

' Example 90 :-~.~~~^- r ?.-? 

: Sodium hydrogen ca^Bon^t^ (0.92 g) is dissolved in 

water (50 ml) > and thereto i^s \added :.l, 6-dihydro-6-oxo-2- (3- 

t r i f 1 uo r ome thy 1 ani 1 irio ) - 5 -py^r iKidine c ar boxy 1 i c acid (3 g) ., 

and the mixture is heated . .1 £f ter .foaming is finished, 

ethanol is added to the reaction mixture, and the solution 

is allowed to stand overnight. : The precipitate is collected 

by filtration and recrystallized from a mixture of methanol 

■ 

and water to give sodium 1, 6-dihydro-6-oxo-2- (3-trif luoro- 
methylanilino)-5-pyrimidinecarboxylate (2.4 g) . M.p. 256 - 
259°C 

. Elemental analysis for C 12 H 7 N 3 0 3 F 3 Na.H 2 0: 

Calcd. (%): C,42.48; H,2.65; N, 12.39 ~ 
Found (%): C,42.43; H,2.68; N, 12.22 



0144730 

IR ^max Cl cm ~ lj 280 °- 3400 (NH) , 1680 (0=0), 1610 (C=0) 
NMR (DMSO-dg)/: 3.50 (1H # b, NH) , 7.21 (1H, d, J=8 Hz, 
Ar-H) , 7.50 (1H, t, J=8 Hz, Ar-H), 8.05 <1H, d, J«8 Hz, 
Ar-H), 8.34 (1H, s, Ar-H), 8.52 (1H, s, C 4 »H) , 9.51 (1H, bs, 
NH) 

Example 91 

.• /7 A mixture of 1 , 6-dihydro-2- [2- (2-methylpropoxy) - 

^a^ilj^ acid (20 g) and sodium 

. carbonate, P.-O g) in ethanol (100 ml) and water (100 ml) is 

.... . heated ^un^til .solution is completed. After allowing to 

s ^nd^|t^^ solution overnight, the precipitate is collected 

_ by .fi^'t^^ with water and dried to give sodium 

. : _ 1 f$~?P^Y&M~?~: [2- (2-methylpropoxy) anilino] -6-oxo-5- 

_Py r iroidineca^ (12.4 g). M.p. 231 - 233 C C 

i... Elemental, analysis for C. C H, ^N-O.Na: 

Id Id J 4 

- W. ^^^^ C55.38; H,4.96; N,12.92 

■ ; . — ; L i ^ou^ ; (%) : C,55.14; H,4.93; N,12.77 
\ y : 2400-3400_ (NH) , 1665 (C=0) , 1625 (C=0) 

1.04 (6H, d, J=7 Hz, OCH 2 CH(CH 3 ) 2 ) , 
2.16 (l.H r :,ia, ;OCH 2 CH(CH 3 ) 2 ) ; 3.84 (2H, d, J=7 Hz, . 
0CH^:t<^ (3H, m, Ar-H) , -7.59 (1H, b, NH) , 8.44 

< 1H / S r-5^~ H) > S- 50 < 1H ' Ar-H), 12.20-12.80 (1H, b, NH) 
Mass m/e: .327 (M + ) 
Example 92 

To a solution of N- (2-propoxyphenyl) guanidine (9.1 
g) in dioxane (30 ml) is added dropwise diethyl ethoxy- 
methylenemalonate (10.2 g) , and the mixture isrefluxed with 
stirring for 5 hours. After cooling, the precipitate is 
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collected by filtration and recrystallizled from a mixture of 
DMF and water to give ethyl 1 , 6-dihydro-6-oxo-2- (2-propoxy- 
anilino) -5-pyrimidinecarboxylate (11.7 g) . M.p. 198 - 200°C 
Elemental analysis for c i6 H i9 N 3°4 : 

Calcd. {%) : C,60.56; H,6.03; N,13.29 
Found (%) : C,60.81; H,5.97; N, 13,48 

IR L» nujo1 cm" 1 : 3000-3300 (NH) , 1720 ' (C«OV7 "IBlcJo '- : (C=0) 
max 

NMR (DMS0-d 6 ) cfz 1 . 00 :OH, . t, J=7 Hz ;:^ 
(3H, t # J=7 Hz, 0CH 2 CH 3 ) / 1. 80 (2H, mr 0OT^CH|CH^r 4 ; 10 
(2H, t, J=7 Hz, OCH 2 CH 2 CH 3 ) , 4.25 (2H, q| : J=7^Hz;^Cg 2 CH 3 ) , 
6.80-7.30 (3H, m, Ar-H) :„ 8 . 23 ; (1H,. d, J^^^Kx^0^ l fi':S2'' 
(1H, s, C 4 -H) , 7.90-14VQ0^(2H v /^ 

Mass m/e: 317 (M + ) /. *\^>>5-Tf%* ; :/*-V 

Example 93 : , : , . --^^if u ' 

A mixture of N- (2-butoxyphenyl) gu^id-irie^ : ( 11 . 6 g) 
and diethyl ethoxymetiiylenemalonate J12;l^ ml) 
is heated at 100 °C for 9 :hours, After v ,c6plingg^w^er ;;(50 
ml)._is_adde„d„ to the reaction: mixture r ^atrtd ^h^j^eG^tpitate is 
collected by filtration, washed- with vethanoi^andi^ebrystal- 
lized from a mixture of DMF and water to give 'ethyl 2- ( 2- 
butbxyanilino) -1 , 6-dihydro-6-oxo-5-pyrimidinecarboxylatei 
(16.1 g) . M.p. 211 - 213°C : : *C%I^ :. . 

Elemental analysis for c i7 H 2i N 3°4 : 

Calcd. (%): C,61.62; H,6.39; N,12.68 
Found (%): C,61.39; H,6.45; N,12.73 

IR ^=^ Cl cm -1 : 2600-3200 (NH) , 1720 (C=0) , 1600 (C=0) 

max 

NMR (DMSO-dg) J~: 0.94 (3H, t, J=7 Hz, OCH 2 CH 2 CH 2 CH 3 ) , 
1.27 (3H, t, J=7 Hz, OCH 2 CH 3 ), 1.46 (2H, m, OCH 2 CH 2 CH 2 CH 3 ) , 
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1.72 (2H, n, OCH 2 CH 2 CH 2 CH 3 ) , 4.12 (2H, t, J-=7 Hz, 
OCH 2 CH 2 CH 2 CH 3 ) , 4.30 (2H, q, J=7 Hz, OCHjCH^ , 6.90-7.40 
(3H, m, Ar-H) , 8.16 (1H, d, J=8 Hz, Ar-H), 8.50 (1H, s, 
C 4 -H) , 6.80-11.70 (2H, b, 2xNH) 
Mass m/e: 331 (M + ) 
Example 94 

Diethyl aorpho^l r inqmethyleneinalonat.e (20.0 g) is 
added to a solution, of Nr [2- (2rinethylpropoxy) phenyl] - 
guanidine (16 . 1~ g) •..ahd. potass'iiain carbonate (21.5 g) in 
ethanol (40 ml) and wafcer^^0^ml|;, . and the mixture is heated 
- with -stirring af. jSQf^C^Jor^i^h'ours, After the. reaction is 
. completed, water", (100 ml)£,is>:added to the reaction mixture 
. with stirring under water ^cooling , and the mixture is 
acidif ied to pH 3 - with/ -10 -%^agueous HC1. ■ The resulting 
_ precipitate is . cqllectj^^ dissolved in 

chloroform, (300 ml) ;% i.Th^cKlpr;of orin . layer is washed with 
water jfcwice, dried over .anhydrous sodium sulfate and then 
concentrated under ^ediiced^pressuare . The residue is re- 
^ crystallized from |oSg^^|thy 1.' 1, 6-dihydro-2- [2- (2- 
methylpropoxy) anilino] r^oxotS-pyrimidinecarboxylate (16.0 

g) . M.p. 175 -/i77xcrQ^;:^"n'; ' 

Elemental analysis rfoT-C^E^^^^^ : 

Calcd. (%): C,61.62; H,6.39; N,12.68 
Found (%): C,61.96; H,6.35; N,12.44 

Ifi ^nujol cm -l. 2600-3300 (NH) , 1730 (C=0) , 1620 (C=0) 

max 

NMR (DMSO-dg) S' 1-03 (6H, d, J=7 Hz, OCH 2 CH (CH 3 ) 2 ") , 
1.28 (3H, t, J=7 Hz, OCH 2 CH 3 ), 2.10 (1H, m, 0CH 2 CH (CH 3 ) 2 ) , 
3.81 (2H, d, J=7 Hz, OCHjCH (CHj) 2 ) , 4.18 (2H, q, J=7 Hz, 
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OCH 2 CH 3 ), 6. 80-7.22 (3H, m r Ar-H) , 8.10 (1H, d, J=B Hz, 
Ar-H), 8.40 <1H, s, C^E) , 8.50-12.50 (2H, b, 2xNH) 
Mass m/e: 331 (M + ) 

This product has polymorphic forms as is shown in 
the following example, and hence, even though they are the 
same substance, they are somewhat different in some physical 
properties such as the melting point, IR spectrum or the 
like. : : " 

Example 95 

To a solution of N- [2- (2-methylpropoxy) phenyl] - 
guanidine (89 g) in denatured alcohol (300 ml) is added 
dropwise diethyl ethoxymethylenemalonate" ( 93 ' gV;"" and ""tKe **'"** 
mixture is refluxed with stirring for 3 hours. After 
cooling, the precipitate is collected by filtration, washed**"' : ' 
with denatured alcohol and petroleum ether and dried to give 
ethyl 1 , 6-aihydro-2- [ 2- (2-methylpropoxy ) anili^o] -6-oxo-5- r -V"^ 
pyrimidinecarboxylate (94 g) . M.p. 188 - 190°C : r ' -~**~^ : ^iJ 
Elemental analysis _f or ^ 1 ^ 2 1^3°A X : ~ ~ : ~ ' 7:z ~ ------- "-^'-^ 

Calcd. (%)': C/61.62; H, 6 . 39 ; : N/12V6* ' " V ~" 

Found (%) : C^61.45; H,6.33; N, 12.70 " "* "'' 

~ IR ^max 01 cm " 1: 2600-3240 (NH) , 1705 (C=6) , 1650 (C=0) " W 
NMR (DMSO-dg) J~z 1.05 (6H, d, J=7 Hz, OCH 2 CH (CH 3 ) 2 ) , 
2.10 (1H, m, OCH 2 CH(CH 3 ) 2 ) , 3.81 (2H, d, J=7 Hz, 
OCH 2 CH(CH 3 ) 2 ) , 4.18 (2H, q, J=7 Hz, OCH 2 CH 3 ) , 6.81-7..25 (3H, 
m, Ar-H), 8.10 (1H, d, J=8 Hz, Ar-H), 8.42 (1H, s, C 4 -H) , 
8.50-12.50 (2H, b, 2xNH) 
Mass m/e: 331 (M + ) 

Example 96 
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A mixture of N- (3-trif luoromethylphenyl) guanidine 
(10 g) , diethyl N,N-diethylaminomalonate (11.8 g) and 
potassium carbonate (13.4 g) in water (100 ml) and ethanol 
(100 ml) is refluxed with stirring for 7 hours. After 
cooling, the mixture is acidified to pH 3 with 10 % aqueous 
HC1. The precipitate is collected by filtration, washed 
with water and recrystallized from a mixture'- o£ : DMF and . 
'water to give ethyl 1 , 6-dihydro~6-oxo-2^3^ " 

anilino) -5-^pyrimidinecarboxylate (13.4 g)> H'ip;fy;22S' - 231°C 

Elemental analysis for c i4 H i2 N 3°3 F 3 '? - T . 

Calcd. (%) : C,.51.38; H,3.67; -N;i2^84^:^^^ ; -{■- 
Found . (%)Vr>jil>^^ 
IR ^max 01 cm" 1 :.. 2500-3400 (NH) , 1720 "■ (-C*0)- 

NMR (DMSO-dg) £i 1.30 (3H, t, J=7 H i , ' : QCH 2 CH;| ) / 4. 2 6 
(2H, q, J=7 Hz, OCH 2 CH 3 ) 7 . 40-8 . 20 ( 4H; * id> ^^H)§^8 V60-(1H # 
s, C 4 -H) , 9.00-12.50 (2H # ;b f 2xNH) : ^ v r^-p^fe-^"-; ; " 
Mass m/e: 327 (M*) - /^.;./ ■ ^ : ' ; rS:^KS^^ : - - 

Examples 9 7 to 103 r ' 

In the same manner as described;* in^Exainple : 92 , the 
corresponding N-substituted phenylguanidin^ ; Ifid^<li ethyl - 
ethoxymethylenemalonate ar.e reacted to give; the compounds as 
shown in Table 4. - 
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- Preparation I 
1 , 6-Dihydro-2- [2- ( 2-methylpropoxy ) anilino ] - 

6-oxo-5-pyrmidinecarboxylic acid 50 mg 

Lactose .190 mg 

Crystalline cellulose 50 mg 

Magnesium stearate 10 mg 

A mixture of the above components is tabletted in 
a usual manner to give tablets containing the active 
ingredient of 50 mg per each tablet. 

Preparation 2 
1 , 6-Dihydro-2- (2-propoxyanilino) -6-oxo- 

5-pyrmidinecarboxylic acid V ' V 25 'irig - : 

Magnesium stearate ■/ ./hAv^j-; ; .5 mg- = 

Lactose * 135 irig 

Potato starch . ~, 50 mg 

Talc ' L . < 35\mg^ 

A mixture of the , above components/- isj,^ 
a usual manner to give granules containing 10 - %: *of the ^ * ^ :r r *^ S 
Active ingredient.^ _ _ 1 ^_ 

Preparation 3 * V .< " ' • .. ~ ^ ~: l 'r^-±?i^^ : ?j£m: 

The granules obtained in Preparation 2 are packed ^ " > J ; r 
into 11 hard capsules^ to give capsules containing the" active*^ — — 
ingredient of 25 mg per each capsule. 

Preparation 4 

Sodium 1, 6-dihydro-6-oxo-2- (3-trif luoromethyl- 

anilino) -5-pyrmidinecarboxylate — 25 mg 

Solubilizer (if necessary) q.s. 

Sodium chloride (if necessary) q.s. 

Distilled water for injection 1 ml 
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Totally 1 ml 
The active ingredient, solubili2er and sodium 

chloride are dissolved in the distilled water, and the 

solution is entered into an ampoule, which is sterilized to 

give an injection ampoule. 

Preparation 5 

Sodium 1 , 6-dihydro-2- [ 2- ( 2-methylpropoxy) - 

anilino]-6-pxp- 50 mg 

Lactose i? ^ vv: . . * ' 190 mg 

Crystalline^cellulose 50 mg 

Magnesium ,stear,ate_ ; 10 mq 

-Admixture of the above components is. tabletted in 

a usual manner , ; .to. give tablets containing the active 

ingredient pf_50 mg per each tablet. 

... Preparation 6 

Sodium l,6-£ih^^^ 
: "". ahilihb]V6-bx^^ 5 mg 

, Solubirf^er^(rf "necessary) g. s . 

~ Sod iW- chl^ s s ary ) - - -— - q ; s ; - - 

Dis1^lIed : ^^?F"^br -injection 1 ml 

• : Totally 1 ml 

- The active ingredient, solubilizer and sodium 

chloride are dissolved in the distilled water, and the 

* 

solution is entered into an ampoule, which is sterilized to 
give an injection ampoule. 

Pharmacological Test 

[1] PCA response in rats: 

Wistar male rats weighing 190-220 g were used. A 
diluted anti-dinitrophenyl-Ascalis (DNP-As) rat serum (each 
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0.1 ml) was intracutaneously injected into the back of the 
animals, by which the animals were passively sensitized. 
After 48 hours, Evans blue liquid (1.0 ml) containing DNP-As 
(20 mg, as a protein) was intravenously injected to the 
animals to induce PCA. 

After 30 minutes, rats were killed, and the skin 
at the response region was peeled off, and the amount of 
\\ r ];yf : "£:- r i .color was measured spectrophotometrically . Test compounds 
. . ; „. . were administered 30 minutes (in case of intraperitoneal 

^ : - r - r -injection) or one hour (in case of oral administration) 
^f^'J^^r? before the challenge with the antigen. 

The 50 % inhibiting dose (ED^q) of representative 
^f'S^vif v\^ :: 'compounds in the rat PCA is shown in Table 5. The data of 
the references: disodium chromoglycate (SDCG) and Tranilast 
_ t ^^:,^^^are. also shown therein. 




BNSDOCID: <EP 0144730A1 J_> 



^^^^ 



54 - 



0144730 



Table 5 



Compound 




COOH 



Ex. No. of 

compound 


R 


ED 50 


(mg/kg) 




_ f i.p. 


p.o. 


4B . 


gh 2 ch 3 :: . 


. .,' 20.2 


98.0 


49 • 


CH 2 CH 2 CH 3 


-ir.o 


22.2 


50 


CH(CH 3 ) 2 ' " ' 


"'"]•' .13 .0 • 


75 


51 


CH 2 CH 2 CH 2 CH 3 ■ ' 


-ib: 7 


92 


52. . 


CH 2 CH (CH 3 ) 2 . 


-.4:7' 


39 


DSCG ■ ' *. : " 


' ' "3 . 3 • ■ 


>200 


Tranilast . : . >r „ ; \, 


AO 


110 



• . . ■ ; 12} • Anti r SRS T A, . ac^ipri:?p;:'_ ^ ) . _ 

The anti-SRS^-A- activity of the compounds of the 
present .-invention, was. meas!ured£-b'y: /Magnus, method using_the _ 
isolated' guinea pig ile^ of guinea pig 

was hung within a Magnus vessel" which was maintained at 31 ± 
1°C and then pre- treated with mepirajuine to remove any 

effect by histamine. Test compound was administered in a 

• .v. 

dose of 3 x 10~^ to 10~^ M, and after 3 minutes, a 
previously prepared crude SRS-A was acted thereto, and then, 
the shrink rate (%) of the ileum was measured. The results 
as to the representative compounds are shown in Table 6 . 
The data as to the references: DSCG and Tranilast are also- 
shown in the table. 
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Table 6 



0 



Compound 




COOH 



Ex. No. of 
compound 


R 


Concen- 
tration of 
test compd. 
(M) 


Inhibi- 
tion 
rate 
(%) 


50 % in- 
hibition 
concentra- 
tion (M) . 


, 49 


CH 2 CH 2 CH 3 


3x10 Z 
10" J 


8.1 
17.9 
97.3 


4.87xl0" 4 


; :."5,2- ; r; 

. . v 


CH 2 CH (CH 3 ) 2 


3xl0'5 
3x10 * 


12.2 
26.2 
87.9 


1.54xl0~ 4 


;~ \~y .^.:±..,.,. ; 

Trahilast. 


"li 

3x10 * 
10~ J 


23.5 
32.4 
48.2 


>10~ 3 




lO" 3 


6 


>10~ 3 



Toxicity Test 

~~ The test compound was suspended in 0.5 % carboxy- 
methyrceiluTose solution, and the suspension was intra- 
peritbHeaiTy administered to ddY male mice (weighing 20 - 25 
g, one group: 110 mice). Based on the total mortality during 
7 days after the administration of the test compound, the 50 
% lethal dose (LD 50 ) was calculated by Litchf ield-Wilcoxon 
method. The results of the representative compounds are 
shown in Table 7. The data of reference (Tranilast) are 
also shown therein. 
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Table 7 



Compound 




C00H 



Ex. No. of 
compound 


R 


LD 50 (ing/kg) 


i.p. 


. . .P.;9.'- •' 


48 
49 
51 
52 


CH 2 CH 3 

CH2C.H 2 GH 3 

CH 2 CH 2 CH 2 CH 3 

CH 2 CH(CH 3 ) 2 


> 500 

1160 , 
1230 

.,780, ,^.[ 


...>:3^q-^.^. ; ^ 

- > 3 9°9 . : . . 

> 3000 J . 

>3000 . . ^ 

• . ' • t *"" ; — 


Tranilast 


430 ..,.„„ . 




L , ' • ' ~ - 

* • ■ . \ ■ 



... ...... ..a.. , ^^v.^y 

: - ----- — - ■ - -■ - ,^^iis:V^f 
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What is claimed is: 

1. A 2-anilino-l,6-dihydro-6-oxo-5-pyrimidine- 
carboxyiic acid derivative of the formula: 

0 

HN 



, COOR 3 




(I) 



wherein R and R are the same or different and are each 
hydrogen, an alkoxy, "a tetrahy^rof urylalkoxy , an alkyl, an 
alkoxycarbonyl , a halogen,. a^i^MSY^^™- 110 ' hydroxy, tri- 



f luoromethyl, or nitro, and R -is c hydrogien or an alkyl, or a 
pharmaceutical ly acceptable rsa^t' thereof * 

2. The compound Recording to claim 1, wherein R^ 
is hydrogen, R is an alkoxy haying 1 tp^ 7 carbon atoms and 
R 3 is an alkyl having 1 tp r 4 carbon atoms . . 

3. The compound ac^^d^^}^o^claim 1, wherein R 
and R are hydrogen and R is ~anj alkoxy having 1 to 7 carbon 



atoms . ••• ~ - — - - v ' 

4. The compound according to claim 1, wherein R 

3 • • ' ' •' ; 2 '" ' ; ■ 

and R are hydrogen and R 'is'-2"-'alkbxy having 1 to 7 carbon 

atoms . ..... 

5. The compound according to claim 1, wherein R 
2 

is hydrogen, R is 2-alkoxy having 1 to 7 carbon atoms and 
R 3 is ah alkali metal . 

6. The compound according to claim 1, wherein R* 

3 2 
and R are hydrogen and R is a tetrahydrof urylalkoxy having 

1 to 4 carbon atoms in the alkoxy moiety. 
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7 . The compound according to claim 1 , wherein R* 

3 2 
and R - are hydrogen and R is an alkyl having 1 to 4 carbon 

atoms. 

8. The compound according to claim 1, wherein R* 

3 2 
and R are hydrogen and R is a halogen atom. 

9. The compound according to claim 1, wherein R^" 

3 2 
and R are hydrogen and R is a dialkylamino having 1 to 4 ~ 

carbon atoms in each alkyl moiety. - 

10. The compound according to claim 1, wherein R^ 

3 2 
and R are hydrogen and R is trif luoromethyl . 

11. The compound according to claim. 1 , wherein rV 
and R are hydrogen and R is hydroxy.. . . . ■ 

12. The compound according to claim 1, wherein R* 
is hydrogen, R 2 is nitro, and R 3 is an alkyl having:! to 4 . ; 
carbon atoms . 

13% The compound according to claim 1 , wherein R* 

2 • 
is hydrogen, R is. an alkoxycarbonyl having 2 -to 5 carbon 

atoms, and R 3 ~ is an alkyl having 1- to 4 carbon atoms-.- 1 — 

14. The compound according to claim 1; wherein -R" 

2 

and R are the same and are each an alkoxy having 1 to 7 

'. - - 3 . • • - • • - • 

carbon atoms and R is hydrogen. 

15. The compound according to claim 1, wherein R' 

2 

and R are the same and are each an alkyl having 1 to 4 
carbon atoms and R 3 is hydrogen. 

16. The compound according to claim 1, which is 
1, 6-dihydro-2- [2- (2-methylpropoxy) anilino] -6-oxo-5- 
pyriitfidinecarboxylic acid. 
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17. The compound according to claim 1, which is 
sodium 1 , 6-dihydro-2- [2- (2-roethylpropoxy) anilino] -6-oxo-5- 
pyrimidinecarboxy late . 

18. A process for the preparation of 2-anilino- 
1, 6-dihydro-6-oxo-5-pyrimidinecarboxylic acid derivative of 
the formula: 



0 



COOR 3 

HN if - ■ 



HN 




R 2 



wherein R and R are the same or different -and^af e Teach 



hydrogen, an alkoxy,- a~;tetrahydrofuryralkpx^^^ 



alkoxycarbcnyl, a halogen, a dialkylamino, hydroxy.,. + tri-r 
f luoromethyl, or nitro", - and : Br+ is .hydrogen or an alky i, 
which comprises reacting alkyl 1 , 6-dihydro-2-methylthio- r . 
6-oxo-5-pyrimidinecarboxylate worth la ;x:ompcmri$ 
formula : ■. v r \ ; : J ■ . 



(ii) 



12 

wherein R and R are the same as defined above, optionally 
followed by hydrolysis of the resulting compound. 

19. A process for the preparation of 2-anilino- 
1 , 6-dihydro-6-oxo-5-pyrimidinecarboxylic acid derivatives of 
the formula: 




JL^COOR 3 
, HN |f 



R 2 
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1 2 

wherein R and R are the same or different and are each 
hydrogen, an alkoxy, a tetrahydrof urylalkoxy , an alky 1, an 

alkoxycarbonyl, a halogen, a dialkylamino, hydroxy, tri- 

3 • 
f luoromethyl, or nitro, and R is hydrogen or an alkyl, 

which comprises reacting an N-phenylguanidine derivative of 

the formula: 

R l NH 
R II 



H 



R 2 



i 2 

/; T ; ; .. ;; vwherein R and R are as defined above, with a compound of 
- : n SrPpk^ formula: 

. ■ * .COOR 3 . 



^wh^reiri X is an alkoxy or a dialkylamino, and R 3 is an 
^Cr^lkyl,. optionally followed by hydrolysis of the rsulting 
•* - "'compound. 



- ~20v -"An -antiailergic- composition,- which- eompr-ises- 
as an active ingredient an effective amount of a 2-anilino- 
l,6-dihydro-6-oxo-5-pyrimidinecarboxylic acid derivative of 
the formula: 

0 3 
^X^COOR 




R 1 ^^-^ ks.Jf (I) 



1 2 

wherein R and R are the same or different . and are each 
hydrogen, an alkoxy, a tetrahydrof urylalkoxy , an alkyl, an 
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alkoxycarbonyl, a halogen, a dialkylamino, hydroxy, tri- 
fluoromethyl, or nitro, and R 3 is hydrogen or an alkyl, or a 
pharmaceutically acceptable salt thereof in admixture of a 
conventional carrier or diluent. 

21. The composition according to claim 20, 
wherein R 1 is hydrogen, R 2 is an alkoxy having 1 to 7 carbon 
atoms and R 3 is an alkyl having 1 to 4 carbon atoms. 

22. The composition according to claim 20, 
wherein R 1 and R 3 are hydrogen and R 2 is an alkoxy having 1 

to 7 carbon atoms. 

23. The composition according to claim 20, ^ .//': ...;'„. 
wherein R 1 and R 3 are hydrogen and R 2 is trif luoromethyl. : - - 

24. The composition according to claim 20, 
wherein R 1 and R 3 are hydrogen and R 2 is 2-alkoxy having 1 

to 7 carbon atoms. .., 

25; The composition according to claim r 20, ^ . 

jwherein R 1 is hydrogen, R 2 is 2-alkoxy having 1 to 7 carbon — - 
atoms and R 3 is an alkali metal. 

26. The composition according to claim 20, 
wherein the -active compound is 1 , 6-dihydro-2- [2- (2-methyl- ; 
propoxy) anilino]-6-oxo-5-pyrimidinecarboxylic acid. 

27. * The composition according to claim 20, 
wherein the active compound is sodium 1 , 6-dihydro-2- [2- (2- 
methylpropoxy) anilino] -6-oxo-5-pyrimidinecarboxylate . 

i 
i 
i 
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